Cardiovascular and pulmonary effects of human recombinant tumor necrosis factor in the conscious rat.
The purpose of this study was to examine the dose response to a highly purified human recombinant tumor necrosis factor (TNF alpha) preparation (1-2 x 10(7) U/mg; less than 0.05 ng endotoxin/mg TNF alpha) in the conscious rat. Rats received intravenous bolus injections of 0.3 mg/kg (n = 6), 1.0 mg/kg (n = 17), 3.0 mg/kg (n = 11), or 10 mg/kg (n = 15) of TNF alpha, 30 mg/kg (n = 7) Salmonella enteritidis endotoxin (LPS), or isotonic saline (n = 11). Upon termination of the experiment, the lungs were removed for lavage or histology. Survival was 0% 24 hr after the injection of LPS and 83, 59, 73, and 73% after the lowest to highest doses of TNF alpha, respectively. As with endotoxin, TNF alpha caused a dose-dependent increase in heart rate (HR) (P less than 0.05) within 0.5 hr of administration, which remained elevated throughout the 24 hr period. TNF alpha had no effect on mean arterial blood pressure (MABP) acutely, but it caused a 15-20% decrease in MABP 24 hr post exposure (P less than 0.05). TNF alpha increased hematocrit within 0.5 to 3 hr in all dose groups by 10-15%. Furthermore, TNF alpha produced a thrombocytopenia in all dose groups, although the decrease in platelet count was less than that produced by endotoxin. TNF alpha doses of 1-10 mg/kg caused leukopenia within 0.5 hr (P less than 0.05). Lavage and histology revealed no changes in the number of pulmonary neutrophils. These results suggest that TNF alpha stimulated dose-dependent responses, which were consistent with those produced by LPS. However, these responses to TNF alpha were appreciably smaller than those reported for either LPS or for TNF alpha from other sources.